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1 .   PREFACE 

This  bibliography  is  an  extension  of  Council  of  Planning 
Libraries  Bibliography  2 39 --GEOGRAPHIC  ^.SPECTS  OF  INFORMATION 
SYSTEMS:   Introduction  and  Selected  Bibliography.   Major  changes 
include  an  additional  600-plus  titles  (nore  than  300  references  in 
all),  600  plus  entries  in  the  author  index,  and  a  section  which 
deals  briefly  with  standardization-conpatibility,  transferability, 
confidentiality,  and  geo-coding. 

Probleus  and  questions  related  to  latter-naaed  topics  are 
connon  to  the  conceptualization,  design,  developnent,  and  inplenent- 
ation  of  virtually  any  geographic-based  infornation  systen  program 
or  project,  and  are  inherent  parts  of  the  specificat ion-acquisition- 
process  ing-disseninat  ion-application  chain  of  events  which  con- 
prises  data  base  developuent.   The  purpose  of  the  section  is  to 
offer  definitions  and  brief  discussion  of  sone  of  the  issues  sur- 
rounding those  topics. 

Since  Bibliography  239  is  superseded  by  this  one,  and  will  be 
allowed  to  go  out  of  print,  the  narrative  of  239  is  retained. 

2 .    INTRODUCTION 
Within  the  span  of  a  few  years  the  infornation  systems  field 
has  become  a  major  growth  industry  in  virtually  every  technologically 
developed  country  in  the  world.  Although  many  manual  systems 
were  and  are  in  operation,  the  developnent  of  high  speed  electronic 
computers  has  brought  about  a  virtual  revolution  in  terms  of  the 


Barry  S.  Wellar  and  Thomas  0.  Graff.  Geographic  Aspects  of  Infor- 
nation Systems:   Introduction  and  Selected  Bibliography,  Council 
of  Planning  Libraries  Exchange  Bibliography  239  (Monticello, 
Illinois:   Council  of  Planning  Libraries,  November  1971). 
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quantities  of  data  that  are  being  requested,  collected,  processed, 
disseminated  and  applied  at  every  level  of  government,  in  business, 
in  universities  and  so  on. 

The  tern  "inforoation  system'  has  been  and  is  undergoing 
change  in  terms  of  what  it  neans,  and  a  considerable  amount  of 
effort  has  been  expended  in  attempts  at  definitive  statements. 
Rather  than  engage  in  semantic  or  philosophic  arguments  we  proceed 
on  the  premise  that  an  information  system  is  simply  a  nan/machine 
complex  engaged  in  activities  associated  with  the  specification, 
acquisition,  processing,  dissemination,  and  application  of  the 
inputs  and  outputs  of  the  system. 

Our  present  concern  is  with  the  data  elements,  items,  and 

2 
formats  that  enter  and  flow  through  the  system,  that  is,  the  data 

base  of  the  system.   Each  of  the  five  suggested  phases  of  data 

base  development  is  briefly  summarized  as  follows: 

-  Data  element/ item/format  specif ication--involve s  defining 
that  set  of  data  elements  and  items  and  formats  which  com- 
prise the  input  to  programs,  projects,  data  bases,  etc., 
of  the  information  system. 

-  Data  item  acquis ition— involves  the  making  and  recording 
of  observations  (data  items)  that  measure  or  report  on  the 
studies  of  data  elements. 

2 

A  data  element  has  two  basic  parts,  a  generic  part  which  designates 

the  unit  of  information  and  a  specific  part  which,  when  recorded, 
designates  a  particular  fact,  condition,  qualification,  or  measure- 
ment. These  specific  values  or  representations  are  called  data 
items .   For  example,  in  the  statement,  "the  speed  limit  is  30  miles 
per  hours,  '  "speed  limit"  is  generic  and  "30  miles  per  hour"  is 
specific.  When  related  to  a  field  of  information,  "speed  limit" 
is  called  a  data  element  name.   Format  refers  to  the  way  in  which 
data  elements  and  items  are  stored  in  files,  fields,  and  records. 

The  relationship  between  Jata  and  information  has  also  been  the 
subject  of  some  discussion.   It  has  been  suggested  that  information 
may  be  regarded  as  enhanced  or  useful  data,  and  that  data  are  a 
subset  of  information.   To  illustrate,  if  A  plus  B  equals  C,  A  and 
B  might  be  regarded  as  data  and  C  as  information.   In  an  information 
system  context,  then,  data  are  inputs  and  the  output  of  the  system 
is  inforoation. 
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-  Data  eLei:.ent/iten/fonaat  storage,  retrieval,  and  nanipula- 
tioD--are  data  handling  or  processing  operations,  nanual 
and  autonated,  that  are  perfomed  upon  raw,  processed  and 
seni-processed  data. 

-  Data  eleoent/itea/foraat  dissemination-- involves  the  delivery 
of  data  (elements /itens/foruats)  to  users  (nan  and/or 
machine), 

-  Data  applications— are  perforoed  by  the  users  (man  and/or 
aachine)  as  they  carry  out  their  operations /control/plan- 
ning-related  activities. 

As  with  any  system  interaction,  feedback,  and  adjustment  occur  within 

and  between  or  among  phases  over  time,  and  the  activities,  operations 

etc.,  in  each  phase  are  altered  accordingly. 

Based  on  the  five  proposed  phases  of  data  base  development, 
it  is  possible  to  generalize  and  refer  to  Municipal  Information 
Systems,  Urban  and  Regional  Information  Systems,  Management  Informa- 
tion System,  Geographic-Based  Information  Systems,  and  so  on.   For 
the  most  part  there  is  a  change  in  context  involved  whereby  the 
orientation  shifts  according  to  subject  matter,  political  boundaries, 
attributes  of  the  data  in  the  systems  (e.g.,  geographic),  the 
decision  makers  or  decision-making  processes,  etc.   However,  in 
all  these  there  is  a  chain  of  events  involved  that  begins  with  the 
input  of  data  elements  and  items  and  formats  which  comprise  the 
system,  the  system's  data  base,  and  the  output  of  information  used 
for  some  purpose.   By  way  of  analogy,  an  information  system  may  be 
likened  to  an  assembly  line  in  that  an  end  product  is  achieved  after 
specifying,  collecting,  processing,  disseminating,  and  applying 
appropriate  raw  materials  that  meet  the  demands  of  the  users  or 
clients  of  the  end  products. 

The  necessity  for  a  bibliography  of  this  type,  indeed  for  a 
variety  of  bibliographic  types  due  to  the  rapid  growth  of  the  field, 
became  apparent  while  conducting  research  for  the  Wichita  Falls 
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Consortiun  Municipal  Infomation  Systens  (MIS)  Project,  Contract 
H-1217--Municipal  Infomation  Systens,  Federal  Urban  Infornation 

Systens  Inter-z.gency  Conniittee,  U.  S.  Department  of  Housing  and 

4 
Urban  Developnent.   Few  cities,  states,  or  federal  agencies  can 

afford  to  fully  docunent  all  their  activities,  and  as  a  result  the 

researcher  seldon  knov^s  just  what  has  been  conceptualized,  designed, 

developed  or  inplenented.   And,  although  the  listings  of  which 

agencies  have  systens  up  and  running  are  growing,  the  listings  do 

not  provide  the  specific  kinds  of  infomation  that  is  included  in 

this  bibliography. 

The  utility  of  such  a  bibliography  becane  even  nore  obvious 
while  conducting  a  seninar  on  infornation  systens  and  conputer  uses 
in  geography.   One  of  the  difficulties  that  all  students  faced  was 
the  diffuse  nature  of  nuch  of  the  literature,  as  it  seened  to  turn 
up  in  a  wide  variety  of  journals  and  conference  proceedings  in  alnost 
every  discipline.   There  are  undoubtedly  others,  both  the  connonality 
of  the  spatial  characteristics  of  data  elenents  and  itens  to  nany 
papers  further  suggested  the  need  to  conpile  selected,  ana  hopefully 
representative,  references  in  a  single  voluue. 

The  bibliography  which  follows,  therefore,  provides  a  guide  to 

the  diverse  body  of  literature  that  deals  with  the  geographic  or 

spatial  characteristics  of  the  data  elenents  and  data  itens  in  each 

of  the  five  phases.   As  such  it  should  provide  planners,  geographers, 

econonists,  sociologists,  and  others  with  useful  points  of  reference 

concerning  one  characteristic  of  data  that  is  connon  to  research 

efforts  in  a  variety  of  fields. 

'^Barry  S,  Wellar.  Evaluation  of  Selected  Major  Infornation  Systens 
Research  and  Developnent  Projects:   Inplications  for  the  Wichita 
Falls,  Texas  MIS.  Phase  1.  Volune  IV.  Section  2  (Springfield,  Virg- 
inia:  National  Technical  Infomation  Service,  1970),  and  Bari-y  S. 
Wellar,  A  Working  Treatise  on  Data  Standardization,  prepared  for  the 
Wichita  Falls  Consortiun  Municipal  Infomation  Systen  Project  (Law- 
xence,  Kansas:,,  Institute, for  Social  and  Environnental  Studies,  The 
Dnivei'Sity  of  Kansas,  1971).  * 
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3.    BRIEF  OVERVIEW  OF  SELECTED  GEOGRiiPKIC-BASED  INFORMATION 
SYSTEM  THEMES:   STANDARDIZATION,  CONFIDENTIALITY, 
TR/iNSFERiiBILITY,  GEOCODIl«J 

Although  the  topics  addressed  in  this  section  are  part  of  a 
rich  and  growing  t)ody  of  literature,  the  authors  have  not  yet  located 
a  document  in  the  open  literature  which  adequately  defines  and  over- 
views standardization-conpatibility..  confidentiality-privacy,  trans- 
ferability, ana  geocoiing  in  an  infornation  systems  context,  nuch 
less  in  the  context  of  a  geographic-basei  infornation  system.   A 
synposiun  and  proceeJings  sponsored  by  the  International  Geographic 
Union  and  UNESCO  will  mitigate  the  problem  somewhat,  as  will  future 
meetings  of  URISA,  AIP,  ACM  and  other  organizations  listed  in  Part 
6,   For  the  most  part,  however,  a  newcomer  to  the  field  will  still 
find  himself  in  the  position  of  scanning  a  number  of  papers  and  then 
having  to  tie  together  the  viewpoints  of  several  or  a  number  of 
writers. 

The  definitions  and/or  discussions  which  follow  are  brief 
approximations,  and  represent  our  perception  of  some  aspects  of  the 
state-of-the-art.   Due  to  rapid  and  far-reaching  changes  in  tech- 
nology, attitudes,  expectations  and  other  variables  including 
inter-  and  intra-governmental  and  public  sector-private  sector 
relationships,  we  are  progressing  at  varying  rates  towards  a 
convergence  of  opinion  or  fact  about  the  status  and  role  of  each 
thematic  component.  IJe  are  merely  trying  to  focus  attention  on 
several  themes  which  are  common  to  virtually  any  information  system 

R&D,  with  emphasis  on  those  having  a  geographic-based  component. 

The  UNESCO- IGU  Secona  Synposium  on  Geographical  Information  Systems 
is  to  take  place  in  Ottawa,  Canada,  August  1-9,  1972,  and  is  being 
organized  by  the  IGU  Commission  on  Geographical  Data  Sensing  and  Pro- 
cessing.  For  details  about  the  Symposium  and  Proceedings  contact 
Administrative  Secretary,  UNESCO-IGO  Second  Symposium  on  Geographical 
Information  Systems,  P.  0.  Box  2800,  Ottawa,  Canada. 
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1 .  Standardization-Conpatibility 

Standards  and  standardization  procedures  nay  comprise  souething 
as  infon."^!  as  precedents;  for  exanple,  if  data  are  first  collected 
and  used  at  the  block  level,  a  standard  for  future  actions  has  been 
set,  and  remain  iu  force  until  the  next  survey  or  application  when 
it  nay  be  changed,  at  a  nore  fomal  level,  standardization  nay  in- 
volve developing  a  documented  chain  of  events  whereby  every  data 
element,  item,  and  format  meets  certain  specified  criteria  related 
to  the  specification,  acquisition,  processing,  dissemination,  and 
application  of  each  entry  in  the  information  system's  data  base. 
Examples  of  criteria  include  precision,  accuracy,  reliability, 
scale  or  level  of  aggregation,  and  temporality.   In  a  geographic- 
based  infonnation  system,  these  criteria  would  pertain  to  point, 
line  segment,  and  areal  (polygon)  data  item  identifiers  of  spatially 
distributed  data  elements. 

Achievement  of  standardization  within  systems  in  terms  of 
geographic  identifiers  does  not,  of  course,  guarantee  compatibility 
betv7een  systems.  For  example,  one  system  (or  part  thereof)  nay 
treat  a  parcel  as  a  point,  and  another  may  treat  a  block  as  a  point. 
The  potential  for  incompatibility  exists  because  parcel-point  data 
can  be  aggregated  to  the  block  level,  but  block  data  cannot  be  dis- 
aggregated to  report  on  individual  parcels.   Although  there  are  other 
causes  of  incompatibility  within  and  between  systems  and  their  com- 
ponent parts,  the  spatial  data  item  is  the  one  which  assumes  a  key 

"An  essay  on  a  formal  structured  procedure  for  .ieveloping  standards 
and  standardization  procedures,  prepared  by  B.  Wellar,  is  contained 
in  The  Wichita  Falls  Consortium  Phase  II  Report.  Volume  XII,  Concept- 
ualization Themes  (Springfield,  Virginia:   National  Technical  Informa- 
tion Services,  December  1970),  and  Barry  S.  Wellar,  "Some  Paradigms 
for  the  Development  of  Standardized  Data  Bases,  '  presented  at  Confer- 
In  West,  AIP  Annual  Meeting  in  San  Francisco,  October  1971  (Wash- 
ington, D.C.:   Information  Systems  Department,  .luerican  Institute 
of  Planners,  1971). 
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role  in  geographic-based  inforrjation  systecis.  Due  to  inproved 
technology,  particularly  in  terns  of  software,  major  advances  are 
being  nade  tovjaras  geographic  data  linking  and  interchange.   Hov7ever, 
for  reasons  related  to  confidentiality  (and  cost),  constraints  are 
inposed  upon  the  level  of  disaggregation  at  which  :;ata  can  be  released, 

2 .   Confidentiality-Invasion  of  Privacy 

The  subject  of  confidentiality  or  invasion  of  privacy  focuses 
on  the  abuse  or  raisuse  of  sensitive  data,  which  for  the  nost  part 
are  regarded  as  data  reporting  on  individuals,  i.long  these  lines, 
and  particularly  in  the  context  of  technological  advance  is  the 
specter  of  Orwell's  19G4,  which  in  the  ninds  of  nany  people  is  al- 
ready here.   It  aight  be  inferre:!  that  a  geographic-based  inforuation 
systen  incorporating  point,  line  and  areal  data  does  not  deal  in 
personalities,  and  as  such  sensitive  data  are  not  an  issue.  i.s 
evidence  of  this ,  one  could  hold  up  land  use  naps  found  in  virtually 
any  planning  agency's  office  vjhich  ^epicts  sone  parcel  data  for 
entire  cities.   Further,  if  one  has  the  patience,  it  is  usually 
possible  to  obtain  a  great  deal  of  data  about  parcels,  structures, 
and  activities  if  the  data  itens  are  part  of  the  public  recor-. 


of  which  -isaggregate  data  are  readily  niade  available  to  the  general 
public  or  researchers.   In  Lawrence,  Kansas,  for  exaiiple,  a  land  use 
nap  depicting  use  by  type  for  each  parcel  is  the  only  disaggregate 
data  to  be  contained  in  a  neighborhood  analysis  project  report.   Data 
on  structures  and  environiuental  blight  (junkea  cars,  safety  hazards, 
trash  and  debris)  VTill  be  aggregated  in  the  report,  but  apparently 
will  be  available  at  the  parcel  level  to  persons  who  call  on  the 
planners  office.   Both  authors  are  involved  in  the  project  as  con- 
sultants, and  have  bowed  to  the  City  Planning  Departuent's  informal 
policy  not  to  plot  these  data  at  a  parcel  level  in  the  report.   It 
is  unlikely  that  Lawrence  or  its  current  city  planner  is  unique  in 
this  respect,  v/hich  suggests  that  sore  public  sector  agencies  are 
uncertain  as  to  V7hat  constitutes  unlawful  release  of  data  reporting 
on  the  private  sector. 
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Cause  for  concern  is  tied,  prinarily,  to  conputerized  systeas 
which  provide  for  retrieval  and  organization  of  massive  aniounts  of 
data  in  a  short  period  of  tine.   It  v7ould  be  possible,  for  exanple, 
to  use  a  person's  social  security  nunber  to  obtain  incone,  tax, 
education,  health,  criuinal  and  other  lata  frou  a  variety  of  files 
and  thereby  create  a  detailed  profile  on  that  person.  One  of  the 
fundanental  aspects  of  the  issue  is  the  trade-off  between  an  in- 
dividual's or  group's  right  to  privacy,  and  the  larger  connunity's 
or  society's  actual  or  inagined  need  to  knovj. 

In  this  report  the  bibliographic  entries  are  those  prinarily 
concerned  with  spatial  data,  that  is,  what  or  who  is  where  over 
tine.   Invasion  of  privacy  seeningly  occurs  when  the  data  iteus 
take  on  such  specificity  as  to  not  only  identify  an  individual, 
but  infringe  upon  his  rights  to  freedom  fron  unwarranted  intrusion. 
What  remains  unresolved  in  most  contentious  issues  is  the  point  at 
which  this  occurs.  For  example,  if  it  becomes  public  knowledge  or 
can  be  gleaned  from  public  records  that  the  structure  at  123  Oak 
Street  is  rated  as  dilapidated,  does  it  constitute  an  infringer.ent 
of  personal  rights?   Is  the  public  entitled  to  know  that  the  pro- 
perty at  863  East  11th  does  not  have  indoor  plumbing?  Although 
spatial  data  items  have  not  yet  received  the  attention  that  the 
more  generally  accepted  personal  identifiers  have,  it  is  unrealistic 
to  expect  that  they  will  not  come  under  the  sane  kind  of  scrutiny 
in  the  near  future. 

3 .  Transferability 

3 
One  of  the  goals  of  USAC,  and  presumably  most  R&D  projects 

U.  S.  Department  of  Housing  and  Urban  Development,  Request  for 
Proposals  No.  H-2-70  for  Municipal  Inform-ation  Systems  (Washington , 
D.C.:   US  DHUD,  Urban  Systems  Inter-Agency  Advisory  Comr;ittee 
(USAC)  1970). 
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supported  by  public  furus,  is  the  generation  of  products  and  pro- 
vision of  insights  into  conceptualization,  design,  developnent  and 
implecentation  processes  which  are  transferable  to  other  syster.is 
or  users,  thereby  lessening  overall  R&D  expenditures  while  inproving 
overall  perforcance  capabilities.  This  does  not  say  that  re-invention 
of  the  wheel,  for  exanple,  is  necessarily  bad,  but  rather,  given 
finite  resources  (incluJing  expertise),  it  would  behoove  us  to  nake 
aultiple  use  of  products  and  insights  into  processes  (and  expertise) 
generated  by  publicly  (and  privately)  financed  R&D  projects. 

In  terns  of  actual  kinds  of  trans ferables,  the  Wichita  Falls 

Consortium  dealt  with  several  upon  completion  of  the  Conceptualization 

9 
Phase  of  the  Municipal  Infon:iation  Systen  Project: 

-  any  entity  having,  let  us  say,  40,000  data  elenents  and  a 
nillion  or  so  data  itens  in  its  records  at  a  point  in 
tine  is  faced  with  the  problem  of  organizing  the  data. 
The  Wichita  Falls  Consortium  developed  in  excess  of  100 
Decision  Information  Set  Centers  (DISC's)  which  (1)  define 
the  characteristics  of  information  used  by  specific  mun- 
icipal applications,  (2)  describe  logical  information 
flows  V7ithin  groups  of  applications,  and  (3)  identify 
information  uses  and  needs  among  subsystems.  The  DISC's, 
which  are  conceptual  devices,  facilitate  modularity  in 
systems  design,  and  the  analytical  framework  upon  which 
each  is  based  should  render  then  transferable  to  other 
systems. 


The  Wichita  Falls  Consortium  Phase  II  Report,  Volume  XII,  Concept- 
ualization Themes,  op.  cit.,  pp.  Xli-2-XII-6,  prepared  by  Edward 
Hearle. 
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-  experience  in  priority  setting  provides  transferable 
insights.   It  is  unlike; ly  that  the  sane  priorities  will 
hold  betv/een  subsystens  within  the  sane  systen,  or  between 
two  different  systens,  and  it  is  equally  unlikely  that 
users  of  data  and  suppliers  of  data  will  have  the  sane 
priorities.   It  is  therefore  necessary  that  criteria  be 
adopted  for  setting  priorities.   In  Wichita  Falls  two 
criteria— volvuae  of  regular  output,  and  integration  (of 
applications)  inpac,t — tended  to  account  for  the  applications 
which  received  highest  priorities  anong  operating  nunicinal 
officials.  Similar  criteria  could  be  adopted  for  deternin- 
ing  preferred  spatial  characteristics  of  data,  although 
users  and  designers  of  systens  nay  not  be  in  agreenent 
about  criteria  to  be  used  in  specifying  data  characteristics,, 
Further  insights  on  this  topic  should  evolve  when  the  project 
enters  the  developnent  stage,      j  .r  .  • 
One  of  the  najor  and  increasingly  apparent  obstacles  to 
achieving  transferability  is  inadequate  or  non-existent  docunent- 
ation.   In  a  previous  report  the  senior  author  attenpted  to  derive 
sone  "lessons  learned''  for  the  Wichita  Falls,  Texas  MIS  Project 
by  analyzing  six  najor  inforiaation  systen  R&D  projects.    Al- 
though it  was  often  possible  to  determine  what  operational  systens 
did  do,  it  was  not  possible,  as  a  rule,  to  deternine  why  what  was 
done  was  done.  Similarly,  reports  on  conceptual  systens  usually 
contained  statements  as  to  what  would  be  done,  but  they  did  not 
offer  much  in  the  v/ay  of  why  they  would  jo  certain  things  should 


Barry  S.  Wellar,  op.  cit..  Evaluation  of  Selected  I'lajor  Inforna- 
tion  Systems  Research  and  Developnent  Projects:   Inpllcations  for 
the  Wichita  Falls,  Texas  MIS. 
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they  becone  operational.     As  a  result,   there   is   relatively  little 
in  the  literature  which  contributes   to  a  nore  cocplete  understanding 
of  perfomance  specifications,   such  as  priority  setting,   or  to 
an  appreciation  of  the  rules  and   procedures   operating  at  the  tioe 
when  decision-naking  took  place. 

As  noted  above,   however,   piecemeal  progress   at   least  has  been 
made  towards   transferability,   particularly  with  respect  to  the 
development  of  conputer  prograns    for  handling  spatial  data.     One  of 
the  most  ioportant  distinctions  between  the  areas  where   transfer- 
ability Is  and  is  not  being  achieved,    is   that  in  the  case  of  the 
forrfir,    it  has   been  possible  to  operate   in  a  sphere  which  is  not 
situation  or  phenoraenon  specific.     For  exanple,    the  by-laws 
operating  in  Wichita  Falls  nay  not  be  the  sane  as   those  operating 
in  Newark,   and  hence  products  and  processes   tied  to  the  by-laws 
are  not  transferable.     A  similar  situation  would  hold,    in  fact,   as 
long  as  the  products   and   insights   to  processes  are  tied  to  any 
policy  which  is  unique  to  a  given  systen.     Spatial  data  associate! 
with  functional  rather  than  jurisdictional  entities,   and  available 
at  varying  scales,   lend  themselves  nore  readily  to  intra-  or  inter- 
area  cooparisons  and  analyses.      It  is  prlnarily   for  that  reason 
that  software  packages   treating  spatial  data  conprise  one  of  the 
nore  visible  and  denanded  transferable  products  associated  v/ith 
infon-iation  systen  R&D  projects. 

4 .      Geocodin?. 

The  practice  of  assigning  geographic  coordinates  to  phenomena 
occupying  space  led  to  the  terns  geographic  data  coding  and  geo- 
graphic coding,  and  then  to  the  terns  geo-coding  and  geocoding. 
Geocoding  is  essentially  a  language  whereby  geographically  referenced 
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data  can  be  acquiired,  stored,  retrieve:!,  nanipulated,  disseninated 
and  applied  (by  manual  or  autonated  neans)  by  recourse  to  the  co- 
ordinates which  identify  points,  lines  (or  line  segnents)  and 
areas  (polygons).  One  of  the  nain  attractions  of  coordinates  is 
that  they  are  digital,  and  as  such  can  be  measured  to  varying 
degrees  of  precision  for  input  to  computers  or  automated  data  pro- 
cessing machinery. 

The  tremendous  actual  and  potential  benefits  of  geocoding  by 
machine  methods  are  of  course  closely  tied  to  the  standardization- 
compatibility,  confidentiality,  and  transferability  problem  noted 
above.  For  example,  there  are  a  number  of  coordinate  systems  to 
choose  from  (geographic,  stereo-graphic,  transverse  mercator, 
universal  transverse  mercator,  polyconic,  Lambert  conical  conformal, 
etc.)  and  a  wide  choice  in  coordinates  and  precision  (latitude  and 
longitude  in  degrees,  minutes,  seconds  or  by  decimals,  and  directions 
and  their  associated  measures  in  meters  and  feet).  Although 
standardization  may  be  developed  V7ithin  systems,  communication 
may  be  impossible  or  difficult  to  achieve  if  the  coordinate  systems 
and  coordinates  are  incompatible  or  require  sophisticated  translation 
algorithms.   Further,  disclosure  rules  may  require  that  only 
aggregated  data  be  e:cchanged  between  systems. 

Hence,  although  computer  softv/are  packages  for  handling  geo- 
coded  data  may  be  transferable  from  one  system  to  another,  the 
data  elements  and  associated  data  items  and  formats  may  not  be, 
due  to  problems  associated  with  incompatibilities  and  confident- 
iality.  It  is  already  apparent  that  automated  geocoding,  and  the 
handling  of  geocoded  data  by  machine  methods  are  enabling  users 
to  vastly  improve  their  capabilities  to  v/ork  v;ith  spatially  dis- 
tributed phenomena.  Considerable  work  remains  to  be  done  with 
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respect  to  the  other  thenes  (standardization-conpatibility,  con- 
fidentiality transferability)  however,  if  we  are  to  ciore  fully 
realize  the  potential  of  connunicating  via  geocoding  languages. 

The  four  thenes,  so-called  because  they  are  connon  to  informa- 
tion systems  activity  in  general  and  geographic-based  information 
systenis  in  particular,  will  continue  to  be  examined  at  levels  nuch 
more  sophisticated  than  we  have  attempted  to  attain.  They  are  dis- 
cussed in  this  section  to  introduce  newcomers  to  the  field  to  some 
of  the  problems  and  prospects  associated  with  them,  and  to  focus 
attention  on  several  issues  associated  with  each  which  we  feel  war- 
rant more  consideration  than  has  been  sUo^to  to  date. 

4.   SOURCES  OF  REFERENCES 

Our  objective  is  to  compile  a  body  of  references  which  deal 
with  the  field  in  general,  as  well  as  v/ith  each  of  the  five  phases. 
For  the  most  part  the  references  included  are  those  which  have  an 
information  systems  orientation  or  context.   If  we  did  not  do  this, 
we  would  be  faced  ^d-th  the  task  of  incorporating  as  a  minimum  all 
dissertations  published  in  the  field  of  Geographyl   It  is  recognized 
that  information  systems  jargon  is  a  fairly  recent  development,  and 
as  a  result  references  are  included  that  do  not  specifically  refer 
to  information  systems.  The  criterion  for  selection  in  this  regard 
is  whether  or  not  the  paper  contributes  to  the  field  on  the  basis 
of  content. 

The  bibliography  consists  primarily  of  works  that  are  available 
in  the  literature,  or  can  be  obtained  from  public  sources  such  as 
the  Government  Printing  Office  or  the  federal  government.  On 
occasion  reports  are  included  that  are  not  yet  part  of  the  open 
literature.  They  are  included  in  the  bibliography  only  if  they  are 
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regarded  as  significant  pieces  of  research,  and  if  they  serve  to 
identify  persons  or  firns  that  are  active  in  a  particular  field 
but  for  sone  reason  have  yet  to  publish  their  findings  in  the  open 
literature . 

To  sone  degree  the  bibliography  is  eclectic,  as  no  systematic 
body  of  literature  has  as  yet  developed  to  cover  the  spatial  or 
geographic  characteristics  of  data  elenents,  iteas,  and  fomats  in 
an  infornation  systens  context.  This  nay  be  due  in  part  to  the  aany 
dimensions  of  the  field,  with  the  result  being  that  researchers  in 
various  disciplines  have  concentrated  on  one  or  several  phases  or 
conponents  of  the  field.  Consequently  we  have  not  yet  reached  the 
point  of  simultaneously  considering  nore  than  one  or  a  few  phases, 
nuch  less  fornally  integrating  the  nethodologies  and  activities  of 
the  nany  involved  researchers  in  their  various  disciplines.  The 
bibliography  is  illustrative  rather  than  exhaustive,  then,  and  as 
such  serves  to  indicate  the  potential  for  relating  activities  with- 
in and  betv7een  a  nunber  of  disciplinary  and  functional  fields. 

5.   ORG/iNIZ.;TION  of  the  BIi3LI0GR/'.PHY 
Part  I,  "General  Works,"  introduces  the  reader  to  books,  re- 
ports, articles,  etc.,  that  deal  \7ith  infornation  systen  topics  in 
an  extensive  manner.  These  nay  be  general  discussions  of  the  field, 
or  general  discussions  of  the  geographic  or  spatial  characteristics 
of  data. 

Parts  II-VI  provide  references  for  each  of  the  five  inter- 
related phases  suggested  as  comprising  data  base  development  and 

maintenance  in  any  information  systen.    Each  phase  is  discussed 

For  a  discussion  of  phases  interrelationships,  see  We  liar,  £P  cit, , 
"Some  Paradigm.s  for  the  Development  of  Standardized  Data  Bases,"  and 
Wichita  Falls  Consortium  Phase  II  Report,  Volume  XII.  Conceptualiza- 
tion Themes,  op.  cit. 
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briefly  to  e::plain  the  nature  of  the  references  contained  in  each 
section: 

II.  Specification.  Regardless  of  whether  the  inforoation 
systen  is  in  a  federal  agency  or  is  naintained  by  a  university 
researcher,  the  data  elements  and  iter.is  contained  in  the  systen 
oust  be  requested  by  soueone.   The  data  nay  be  required  by  law,  or 
□ay  be  included  to  pernit  the  testing  of  a  hypothesis.  Hence,  the 
references  in  this  section  are  those  which  aeal  with  requests,  re- 
cotmendations ,  or  discussions  related  to  spatial  data  in  govemnent 
and  private  sector  statistical  series,  prograns,  projects,  etc., 
and  particularly  those  having  an  infornation  systen  context. 

III.  Acquisition.  After  data  elenents  and  itens  are  specified, 
observations,  neasurenents,  etc.,  are  taken  and  recorded,  such  as 
during  a  decennial  census.   Or,  data  sets  nay  be  acquired  by  a 
local  municipality  fron  the  Bureau  of  the  Census.   This  section, 
then,  contains  references  that  discuss  data  collection  or  acquisition 
in  terns  of  the  spatial  characteristics  of  data  sets. 

IV.  Processing.  After  the  raxi7  data  are  collected,  or  pro- 
cessed or  seni-processed  lata  are  acquirea,  they  then  becone  part 
of  the  data  base  under  development.  The  data  nay  be  stored,  re- 
trieved, manipulated,  etc.,  by  manual  and/or  automated  netho-s. 
The  references  in  this  section,  therefore,  are  those  which  discuss 
progress  and  problems  related  to  the  handlin3  of  spatial  or  geo- 
graphic iiBta., 

V.  Dissemination.   In  many  cases  a  central  facility  processes 
the  data  and  then  '.isseninates  or  has  then  delivered  to  users.  Dis- 
semination can,  of  course,  occur  after  application.   For  example,  a 
university  researcher  could  perform  his  analysis  and  then  disseminate 
his  findings  through  a  professional  journal.  The  references  provided 
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reports  on  dissemination  as  it  relates  to  the  spatial  or  geographic 
aspects  of  data  in  terns  of  graphic,  statistical  or  other  foras  of 
output. 

VI.  Application.  Data  are  requested,  collected,  processed, 
and  disseminated  for  the  purpose  of  being  used  by  someone,  or  some 
agency.  The  works  included  in  this  section  examine  or  report  on 
the  spatial  characteristics  of  data  which  are  used  in  an  information 
system  context  in  programs  and  projects  of  government  agencies, 
university  and  other  researchers,  etc. 
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6.        CODING  SYSTEM  AND   BIBLIOGR/iPHIC  ENTRIES 
In  order  to  uininize   repetition  in  referencing  journals,   pro- 
ceedings,  etc.,   of  associations,  organizations,   etc.,   a  coding 
systen  based  on  alphabetic  ordering  of  the  journals,   associations, 
etc.,   has   been  devised. 

ACRONYMS 
AAAG  /innals  of  the  Association  of  /merican  Geographers 

ACSM  Aii-isrican  Con.qress   of  Surveying  and  Mappinr^ 

AS  PC  /inerican  Society  of  Planning  Officials,   Proceedings  of 

CG  Canadian  Geographer 

CLIPPP  Conpatible  Land   Identifiers-Problens.   Prospects. 

Pay-Offs,   Conference  on 
COI'IRIM  Connittee  on  Municipal  and  Regional   Infornation 

Systerjs 
HER  Highvjay  Research  Record 

JACM  Journal  of  the  Association  of  Conputing  Machinery 

JAIP  Journal  of  the  American  Institute  of  Planners 

JASA  Journal  of  the  Anerican  Statistical  Association 

MS  Managenent  Science 

FG  Professional  Geographer 

PE  Photogrannetric  Engineering 

PRSA  Papers  of  the  Regional  Science  Association 

SCRIS  Southern  California  Re<?ional   Inforration  Systen 

TPIS  Threshold  of   Plannin,^   Infornation  Systens 

UAQ  Urban  Affairs  Quarterly 

URISA  Urban  and  Regional   Infornation  Systens  Association. 

Proceedings   of 

3rd  ACUPISP  Third  Annual  Conference   on  Urban   Planning   Infornation 

Systens   and   Programs    (Chicago:      American  Society  of 
Planning  Officials,    Septenber   15-17,    1965). 
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I.     GENERAL 

Alexandria,  City  of.  Progress  Reports ,  Urban  Planning  Data  Systen. 
Alexandria,  Virginia,  1964-1965. 

Alfredsson,  Bjorn,  0\7e  Salononsson,  and  Krister  Selander.  A 

Spatial  Infornation  System:   A  Pilot  Study,  Introduction. 
Sundbyberg,  Sweden:   Central  Board  for  Real  Estate  Data, 
Itoy  1970. 

Alldredge,  Everett  0.   "Benefits  Accruing  frou  an  inproved  Land 
Records  Systen,''  Prepared  for  CLIPPP,  zitianta,  Georgia. 
Chicago:   /unerican  Bar  Association,  1971. 

Alnendinger,  Vladiuir  V.,  Enory  W,  Franks,  and  Joel  M.  Kibbee. 

Urban  and  Regional  Infornation  Systeas:  On  the  Threshold  of 
a  Technology.  Technical  Menorandun  Series,  TM-32 88 1/000/000. 
Santa  Monica:   Systen  Development  Corporation,  November  1966. 

American  Institute  of  Planners.   ''Information  Systems  Department 
Newsletter,"  1,  No.  1,  Washington,  D.C.,  September  1971. 

Amsterdam,  Robert.   "The  Concept  of  a  Data  Netv7ork  and  the  Development 
of  GIST, "  URISA,  1969,  161-173. 

Armstrong,  Alan.   Emerging  Urban  Land  Policy  in  Canada," 

Ottawa,  Canada:   Canadian  Council  on  Urban  and  Regional  Research, 
April  1970. 

Ayers,  Eunice  and  Gene  Wunaerlich.   The  Recorder  and  Land  Records," 
Presented  to  CLIPPP.  Atlanta,  Georgia.  Chicago:   American  Bar 
Association,  1971. 

Bagdikian,  B,  H.  The  Information  Machines:   Their  L-.ipact  on  Men 

and  the  Media.  Santa  Monica,  Ceiifornia:   The  RAND  Corporation, 
1971. 

Barb,  Charles  E.,  Jr.   "Rocky  Road  to  1980."  .Geocoding-71.  URISA, 
1971,  33-43. 

Barcelo,  Michel,  Henry  C.  Campbell,  and  Dennis  A.  Young.   Information 
for  Urban  Affairs  in  Canada.   0ttav;a,  Canada:   Canadian  Council 
on  Urban  and  Regional  Research,  1971. 

Barraclough,  Robert  E.   "National  Geocoding  System."   Paper  pre- 
sented at  i^jr£rican  Iiistitute  of  Planners  54th  Annual  Convention. 
San  Francisco,  October  24-28,  1971. 

Bauer,  Raymond  A.   Social  Indicators.  Cambridge,  Massachusetts: 
The  M.I.T.  Press,  1966. 

Baum,   C.    and  L.   Gorsuch,    (Eds.).      Proceedings   of  the  Second  Synposium 
on  Computer-Centerea   Data   Base   Systems,    TM-2624/100,    /J) 
625  417.      Santa  Monica:      System  Development  Corporation,    1965. 
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Behrens,  John  0.   "The  Census  of  Governnents  and  Property  Values, 
Parcels  and  Taxes  in  Today's  Local  Finance,"  Prepared  for 
CLIPPP.  Atlanta,  Georgia.  Chicago:  American  Bar  Association, 
1971. 
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